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onto f.bxlc. b.io. «- - t " 1 ' 1 " U,t 

thoxo-.UX, th " U » h °- t th * frtTlC 

io «. of tb... difficult!., of »fov*4i>S tbxo.»h-th- 
.... .1., ooft.oio. b.v. b..o x,.oX..d b, otiXi.in, ..«— 
tioo.i f.oxic .oftooin. .,.ot. .. i.o.f.xic .cid or 

F oX,.-l.o « ".poooc. ». co.bin.tioo 

io b-Ht «.t.r,.n t for.ui.tion. <S.. x.t.ot. 
, 594 2X2 o.d 3..l3.t33). Th. di.,.x..biXit ? F«"« c.o b. 
.11.*.... .o-vo.t b ? to l.und.xlo. ..lotion, b.llt 

llqol , d.t.x.ont coop-ition. vh.X.i. cl.„ i. ...P-.O- — 

wm a .. iX T dl.p.r..d <S.« U.S. J.t.ot 2,920.315). 
tb.x.foxo .cr« ..0**7 ' . 

„oo.x.«. -cb 11,-id b.oTT-d-t, built l.oodrr co.po.ition. do 

„ot pxo.id. th.co.~oi.oc ci.t.d with 

products. 

According, it i. -o obj.ct of th. P r...ot iov.nti.n 
to pt „vid. co-po.itioo. which c.o V- .-plo,.d to ,i.Xd 
.i.ult.o.ou. f.btic X.ond.xin, ond f.bxic .ott.nio,. 

It i. . f»xtb.x obj.ct of th. px...ot iov.otion to 
0 pxo.id. .och X.«.d.xi»« .od .oft.oin. co.po.ition. 1. th. 
fox. of bolXt gx.oul.x fox.ul.tion.. 

3C h.. -xpxi.ioglr b.« di.cov.x.d th.t b, otlXl.- 
1B . p.xticuX.x t 7 p.. of cX. y h.„i«. P.xticux.x c.tio. .xch.n,. 
chifK t.ri.ti... tb... cbj.ctiv.. c.n h. x..Xi,.d .od bolXt 
IT ...X.r f.bxic l.—oxio, .od .oft.oin. co.po.itioo. coo b. 
eot .in.o vhich .x. oo-xp.ct.-Xy.op.xiox to .i.il.x co.po.i- 
tion. known to th. priox .xt. 

g .r y of th. Inv.ntlPi. 

Th. pr...nt inv.otioo .*co.p..— .x«»l.x bulit 
30 X.-»-x, -t.x.ent co.po.itioo. co.pxi.in.: (.) **o. .boot 
„ to .bo-t 301 b, w.l.ht of . oon-.o.p .,-th.tic d.t.x,.ot 
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•elected fro. tht group con.l.tlog of .oioalc eyath.tlc deter- 
||Bt , ..pjolytic .ynlh.tlc detergent.. «wltteri«.nlc .yathetie 
d.t.rgant. -nd -latur.. thereof, (b) fro- .bout 10X to .bout 
COX by -«i*bt of » org.nlc or inorganic d.t.rg.nt balld.r 
..It; »»i (O tro. «b-,ut IX to .bout 50X by weight of . 
..ectite-typ. cl.y .oft.ning agent haviag .n loo e.ch.ng. 
capacity of at -bout 30 a.g/100 g. .»cb eo.po.lt ion. 

provide . .olution pH of fro. .bout ? to .bout 12 -bo. 
oie.olv.d 1» • cooe.ntr.tion of .bout 0.12Z by 

weight, in • »atbod ..p.ct, th. invention enco.pa.... 
.ethod. for eoncurr.ntly cl.an.ln, .nd .oftenlag f.brle. 
co.pri.iag lr.uad.rlo. ..Id fabric, la aa .ou.oua l.u.dry 
both containing .a effective ..ouat <e.g.. fro. about 0.02X 
to about 2X by weight) of a laundry detergent co.po.ltlon a. 
. deecrihed .bov.. 

'"■ n, t .ii,d T».erlptlo 0 of th. invention 

Co.po.ltloa. of th. lo.t.at invention eaaprla. three 
-: ...eatt.l co.ponenta — .ynthetlc aoa-.oap d.tergeat, 
build. x .alt «d el.y. E.ch co.pon.ot 1. da.crlb.d in 

0 de.-.il aa follow.: 

Svathetlc Detergent 
yro. .bet 2X to .bout 30X by v.lgbt, pr.fer.bly 
fro. .bout 5X to 'about 20X b, weight, of th. i.at.at cc.po.itioo. 
co.prl.e a aoa-no.p .ynthetlc detergent .elected fro. the 
,roup coa.l.ting ct .alonic .ynthetlc detergent., ..pholytic 
.yoth.tlc detergent.. and rwltt.rionic .yath.tlt detergent.. 
Eaa.;l- of .yoth.tic detergent, of th... type. .r. de.crlb.d 
ae follow.: 

Anionic Detergenta 
J0 Anionic .ynth.t ic detergent. Include water-. oluble 

.lt». particularly the alkali -rt.l ..It., of organic .ulfuri. 
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reaction product. having in their .ol.cular .tructur. .a 
.lkyl group containing Iron about B to about 22 carboo ato.a 
and a .oiety aalected fron th« iroup conalatlnt of aulfenlc 
acid and .olfuric acid a.ter noiatiaa. (Included in the 
tern alkyl la the .lkyl portion of hifher acyl noietiee.) 
Zsasplea of thia group of .ynthetic detergent, which forn 
. part of the preferred built detergent co.po.itioue of the 
pre.ent invention are the .odlua. and pota.aiu- .lkyl .ulf.t... 
eapeeially tho.e obtained by .ulfating the higher alcohola 
0 (C 8 - C JB carbon ato.a) produced by reducing the glycerldea 
of tallow or coconut oil; .odiun and potaaaiu. alkyl beaten*. 
.ulfoo.t*.e. in which the .lkyl group containa fro- about 9 to 
about 20 carbon ato.a in .tr.ight chain or brancbad-chain 
■configuration. ..g. tho.e of the typ. d.acribed in united 
State, rot.nta Ilu.b.ra 2.220,099 and 2.477.383 (eapeeially 
v.luable are linear atr.ight chain alkyl benzene aulfonatee 
in which the .ver.ge of the alkyl group. 1. about 11.8 
carbon .ton. and co».only abbreviated a. ,LAS) ; .odlu. 

alkyl glyceryl ether .ulfonatee, eapeeially thoae ethera of 
20 higher alcohol, derived fro. t.llov and coconut oil; aodiu. 

coconut oil fatty; acid .onogly ce ride aulfonate. and .ulf.te.; 
•odiun .nd potaa.iun aalt. of aulfuric acid eaters of the 
reaction product of one nolc of a higher fatty alcohol 
tallow or coconut oil alcohola) and about 1 to 6 
■ olas of ethylene Jxide; .odiun and potaaalun .alta of alkyl 
phenol ethylene o*ide ether aulfatea vith about 1 to about 
10 unit, of cthyl«»« oaide per nolecule and in vhleh the 
alkyl grour, cont.ln fron about 8 to about 12 carbon ato.a. 

Anionic pho.ph.te acrfactanta are al.o uaaful in 
_30 the pre.ent invention. The.e are aurf.ee activ. .atcrial. 

having .ub.t.nti.J detergent capability in vhieh the .nionic 
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eolubillxlng group ccnstctlm hydrophobic solctlct Is an 
oxy acid of phosphorus. Ths mors cossoa solublllzing grouos, 
of count, jrt -SO^B and -SO^U. Alkyl phosphate esters such 
as (t-0) 2 T0 2 H and lOPO^B^ In vbicb X reproecnta an alkyl 
chain containing Iron about 8 to about 20 carbon atoms ax* 
useful herein. 

Tbcat phosphate esters cen be notified by Including 
In the molecule from one to about 40 alkylene oxide units, 
e.g., ethylene) oxide units. Formulae for these modified 
10 phosphste anionic detergents are 

0 

[R-0-(CH 2 CH 2 0)n] 7 — P-O-M or 
.... . • 0 

[g-0-(CH 2 CK 2 0) J —P-O-M 

G-M 

in vhlch B repreaenta an alkyl group containing from about 

8 to 20 carbon atoms, or an alkylphenyl group In which the 

alkyl group contains from about 8 to 20 carbon atoms v and 

11 represents a soluble cation such an hydrogen, sodium, 

20 potassium, amnonlum or substituted ammonium; and in vhlch a 

la an integer from 1 to about 40. 

Another claee of auitable anionic organic detergents 

particularly useful in this invention includes sslts of 

2-aC7loxy-*lkane-2.-aul f onic acids. These eelts have the 

formula 0 

OCE. 
I 2 



B - CH - CH 2 S0 3 M 
vhere Bj is alkyl of about 9 to about 23 a 



(furmlng with the two carbon atoma an alkane group); B 2 la 
30 alkyl of 1 to about 8 carbon atoma; and M la a vs t er-sol uble 
cation. 
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The w .t.r-.oluble c.tion. M, in th. kerelnb.for. 
„.crlb.d .trucl-r.l for.ul. c.n be. for e*..ple. « 
..t.l c.ti.» («..-. -««. POC.-iu.. llthiu.). —nl- 
or .„b,tlt»t.d-.~onl». cation. Specific ex..ple. of .ub- 
.titut.d ...ool-'c.tlon. include .ethyl-, di-.thyl-. -»d 
iri.ethyl- -oMu. c.tion. end on.tern.r, —oni.. c.tion. 
..ch .. t.tr..eth,l-..-oniu. end di..thyl pip.ridlniu. 
c.tioo. end tho.. derived fro. .1*1-1— .»ch .thyl- 
..»...■ diethyl..!-. tri.tbyl..in. . -ixtur.. th.r.of . end 
the like. 

'". Specific oe.ples of bete— eylo.y-.1V..— 1- 
..lxo».t... or .ltern.tiv.ly 2-.cyloxy ..le...-1—lf on.t.. . 
...f.l herein include the .odiu. ..It of 2-.ceto*,-trid.c.ue- 
L.ulfonlc .cid; tbe pot...l«» -It of 2-pr.plony lony- 
t et..dec.n.-l-.»"c»lc .cid; the lltblu. ..It of 2-bet.noy lory- 

,.t,.*.««.-»— • Cld! th * "° diU " ° f 2 - p " t " 0,le " 7 - 

p . nt .d.c.n.-l-.«»-»ic .cid; th. .odiu. ..It of !-....«,- 
h„.d.c.ne-l-. b l^»ic .cli; the pot...iu. ..It of 2-oc*.no,lo»y- 

h.pt.dec.n.-l-ulfon.c .cid; th. llthlu. ..It of 2-.C.to,y- 
oct.d.c.n.-1 — X^nic .cid; th* pct...iu. ..It of 2-.e.to,y- 
noa .d.c.n.-l—»onlc .cid; the .odiu. ..It of 2-.e.to*y- 

doco..ne-l-.»"onlc -cid; the l.o».r. thereof. 

preferred bet .-.cyloxy-.'.k.n.-l-.ul f on.t. ..It. 
h er.i- — the -«! "It- of b.t.-.c.toxy-.lK...- 

a ..ulfonic .cid. corr«.pondin S to the .bov. for.ul. uh.r.in 
I i. .n .ml of -bout 12 to .bout 16 c.rton .to... th... 
/.It. b.ln. Preferred fro. the .t.ndpoint. of their ..client 
30 cle.nin, pxopertie. .nd r.edy .v.ll.blllty . 

TyP ie.l «x..pl.- of th. .bov. dc.crib.d bet.-.c.tory 
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alkaneaulfonatee are described in the Hi t eratere : Belglua 
?tUnt 650,323 i..ued July 9, 1963, di.clo.e. the preparation 
of certain 2-.cyloxy .lk.ne.ulf onic acid». Similarly, U.S. 
ratenta 2. 09*, 451 i.euvd September 28, 1937, to Cuentber at 
el. end 2,086.215 la.ued July 6, 1937 to DeCroote di. close 
certain ealta of bete-acetoxy alkaueeul f ooic acid.. 

Another preferred claaa of anionic detergent 
compound* herein, both by virtue of superior cleaning, 
propertiea and lov .cm.iti Ity to vater hardaee. (Ce++ and 
10 Wg++ lone) ere the alkylate! o-eul f ©cerboxyletea , contain- 
- ing about 10 to about 23 carbon atoms, and having the 

- formula ° 

. » - CB - C - OR 9 
, S0 3 M 
" wherein * i» C 8 to C 20 alkyl, M 1. a v. t er-aoluble cation 
•a hereinbefore disclosed, preferably sodium icn , end *' 
is short-chain alkyl, e.g., methyl, ethyl, porpyl, end 
butyl. Theae compounds are prepared by the csterif ication 
of o-sulfonated cerboxylic ecide , vhich are commercielly 
20 eveilable, uaing stundird techniques. Specific example, 
of the alkyl. ted o-.ulf oc .rboxy la t ea preferred for uae 
herein include: 

ammonium me thy 1 ul f op.lmi t *t e , 
tricth.nol.mmoniu^ ethy l-ei-.ulf o. t e.r.t e , 
.odium methyl-o-.ulfopalmitate, 
• odium etbyl-ji-eulf opalmitate , 
.odium butyl-o-.ulfoat aerate, 
pota..lum strhyl-e-sulfoUuritt, 
lithium methyl-o-sulf oleurate , 
30 se veil e. mixture, thereof. 

A preferred cla.a of anionic organic detergents 
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arc the p-*lkyl©*7 alkan* sulfonates. Then compounds 

bavt the following formula : 

OE, H 
I I 
*! - J * f * 50 3 M 

H H 

vbtrc is a itT^lght chain alkyl group having froa 6 to 

20 carbon itoai» & 2 la a iowtr alkyl group having froa 1 
(^referred) to 3 carbon atom, and M la a vat er-aoluble 
cation aa hcrcinbtfort deacrlbad. 

Specific cxaaplti of 0-alkyloxy alkana aulfonatea, 
or tltJrtiatiTtly 2-alkyloxy-alkane-l-eulf onatea t having 
low 1 ardnti j ( calciun Ion) acnaltlvlty useful herein to 
provide superior cleaning levels under household waahlng 
conditions include: 

pot aeeium-0-mathoxy decenesulf onate , 
sodium 2-nethoxy trldecanesulf onate , 
potasaiua 2-ethoxy t et radecy lsulf onate , . 
• • aodltia 2-iaopropoxyhexadecylaulf onate, 
lithium 2-t-butoxytetra'ecylsulf onate, 
lodiua 0-ntthoxyoctadecylsulf onate , and 
ammonium 0-n-p ropoxy dodecy laulf onate . 
Other eyntbetlc anionic detergents useful herein 
arc alkyl ether eulfatea. These materials have the formula 
-JtO(C 2 H^O) x S0 5 M wherein R is alkyl or alkenyl about 10 
- to about 20 carbon atoms, x la 1 to 30, and M la a water- 
soluble cation aa defined hereinbefore. The alkyl ether 
sulfates useful in the present invention are condenaatlon 
products of ethylene oxide and monohydrlc alcohols having 
sbout 10 to about 20 carbon atoms. Preferably, ft has 14 
to 18 carbon atoms. The alcohols can be derived from fata, 
e.g., coconut oil or tallow, or can be aynthetlr. Lauryl 
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alcohol and etraight chain alcohol* derived Irci tallow are 
preferred herein. Such alcohol* are reacte.1 with 1 to 3H . 5 
and eepecially 6, molar proportion* of ethylene oxide and 
the resulting fixture of molecular specie*, having, for 
example, an average ox ? *ole» of ethylene oxide yer mole 
of alcohol, i* sulfated and neutralized. 

Specific exasple* of slkyl ether sulfates of the 
preaent invention are lodiua coconut alkyl ethylene glycol 
ether sulfate; lithium tallow alkyl triethylene glycol 
ether eulfate; and todlun tallow alkyl hexaoxy ethylene 
aulfate. 

Preferred herein for xeaaona of excellent cleaning 
propertie* and ready availability are the alkali metal 
coC enut- and tallow-alkyl oxyethylene ether sulfates having 
an average of about 1 to about 10 oxyethylene moieties. 
The alkyl ether sulfate* of the preaent invention are known 
compounds and are deacribed in U.S. Patent 3,332,S76, to 
Walker (July 25, 1967). 

Additional examples of anionic non-soap synthetic 
detergents, which come within the terms of the present 
invention are the reaction product of fatty acids etterifled 
with issthionic acid and neutralised with sodium hydroxide 
where, for example, the fatty acids are derived from 
coconut oil; sodium or potassium aalta of fatty acid 
amides of methyl tsuride in which the fatty acids, for 
example, are derived from coconut oil. Other anionic 
aynthetic detergents of this variety are set forth in 
United States ?etent* 2,486,921; 2,486,922; end 2,396,278. 

Additional exanplea of anionic, son-*oap , *ynthe t i c 
!> dttergent*. which cone within the term* of the preeent 
invention, are the compounds which contai* two anionic 
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function! .roup.. Th... .r. r.f.rr.d to di-.nio»lc 
det.rg.nt.. Suit.bl. dl-.oio»ic d.t.rg*nt. .r. th. di.ul- 
fon.t... «l.«X««t... or -Ixture. thereof vblch n.y 
repre.ent.d by tbe following for.ul..: 

»(-0,) 2 M 2 . »(S0 4 ) 2 X 2 . *(S0 3 )(S0 4 )K 2 . 
vher. * i- •» -cyclic .Uph.tie hydroc.rbyX group h.*ing 
15 to 20 c.rbon .to., ..4 M 1. • v.t.r-.oXubili.ing c.tlon. 
fr- ra-pl.. 'be C„ to C J0 di.odi- 1 .2-.Xhyldi.ulf .t.. . 
C to C „ dipot...iu--1.2-.lkyl..i.ulfon.t.,. OT 

C 13 " C 20 "•«»" — 
1.2-.XkyXdl.«Xfon.t... di.odi.- X.9-.t..r,Xdi.«lf.t.. .nd 
6,10-oct.d.cyXdi.ulf.t... 

Tb« .lipb.tle portion of th. dl.ulf.te. or dl- 
.ulfcn.t.. i. g.n.r.lly .ub.t.nti.XX, li«..r , thereby 
i.p.rtlng de.ir.bl. blo5.gr.d.bl. proporti.. to tb. det.rg.nt 
compound. 

Tb. v.ter-.olubili.ing c.tlon. Include the cu.to- 
».ry c.tlon. known in tb. detergent .rt , 1.*.. tb. .lk.li 
— t.l.. •»« *«■ ftion., •• well .. other -.1.1. 

in gronp XXA, ™ 1VB ° f th « " TloolC T * bl * 

„e.pt for boron. Tb. preferred v.t.r-.olnbili.ing c.tlon. 
, r . .odiu- or pot...i»«. Tb... di.nionlc Id.terg.nt. .r. 
» er . fully de.crib.d in Britieb L.tt.r. r.tent x, 151, 392 
which cl.i- Priority on .n .pnXic.tion -.d. 1. the 
United St.tc. of A.eric. (Ho. 564.55.) on Jul, 12. 196.. 

Still oth.r .nionic .ynth.tic detergent* include 
the eX... de.ign.t.d .. .uccin.-.t .. Tbi. el... include, 
.ueh .urf.C .ctiv. ...nt. .. di.odiu. K-oc t .d.cy l.ulf .- 
.nccin — t.; C.trc.odiu- H-(l ,2-d ic .rbo.y. thyl)-N-oet nd.cyl 
30 ..lf—.«ci»— 1.| dl.-yl c.t.r of .odiu- .ulio.uee in U 

»cid; dihcKyl e.tcr of .odl». .ul f o.ucc l«l e .cid; dloctyl 



981141 



. of .o*l« •ulfo.uccinic .cid. 
" etb.r .uit.bl. — " - t ' 11 " b1 ' 4 

tk« t«r» "olefin .ulfoo.t.. 

follow** by lor»«d 
^ tb.t any .ultot*«» v*ic* ■ 
jitlOBf iucb tto«* 
*• co ° altl , . _„ mlv . t b« cor=..pondi.» 

v ,—ctis.n .r- bydroly«»d to 1 
». th. r.-ctl tTloml *. c.n be 

, ,_.i;:.n..-.uifoo.t««' Th « • oi " x 

10 bydroxy-n .«•••■ rilT. 

liquid or »•• liquid SO-. 

, v T In.rt ull-.nt.. for e.c-.l. W 2 

eblorin.t.a bydroc.rbon. . etc.. 

u-,i,, :i;u. ... o.,. .— 

. a.riv.d .r. ,co.-olo*i« b~i-. « » 

°* r Tx.f.r.bly. tb.y -r. 



X* to X* c.rbon .to... 



20 

d 



<.*t cb.i- cl.fi— ■»«Pl« 01 
l.elod. 1-dod.een.; i- t.t r.d.c.u. . 
, l-«ieo..«. .n« 1-t.tr.co.— 

cec.no, * .„Uon.t«. «d 

1. .dditlon to tb« tru. .!*•»« 

portion of bydroxy-."— ' ol.fin 
.proportion .f ,rtir-«t«iil». 

, c.n cont.it. -incr ..ou.t. of •« 

.ulfon.t"* c . T .« c tlon 

„ .IV.n. di.»lfon.t.. d.p..di», »PO. tb. 

portion of ro.ct.nt.. tb. of tb. 

..MODI. proportion 

....... - — •• •* 

A .pecific .nionie det«r».»t vbi 
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10 



20 



30 



Phillip *• TtlGummr and Adrian Keeelar, i»»uad July 25, 
1967, titled ^Detargenr Conpoaltlon". 

Of all the above-daacrload typea of anionic 
■ ur2Ktaoti v preferred conpoundo include sodium linoor alayl 
bensene nulfouata wherein -ho alkyl chain averages froa about 
10 to 1*. ion prafarably about 12, carbou atoai in length, 
■odium tallow alhyl aulfate; 2-ace toxy-trideceoe-l-euJ oaic 
acid; aodlum m* * -1-,0-iulf opalmitate ; aodlua p-metboxy- 
octadscjlaulfonata; todlua coconut alkyl ethylene glycol 
,.tber eulfonate; the »odium oalt of tha sulfuric acid 
cater of tha rttctlon product of ona mole of tallow alcohol 
and thraa aolci of ethylene oxide; and Mixtures theretf. 

Aapholytlc Synthetic Deterg<*nte 
Ampbolytlc aynthetic detergenta can »e broadly 
deacrlbed as derivativea of aliphatic or aliphatic deriva- 
tives o* heterocyclic accondary and tertiary aalnea in 
vhlch the alipnatic radical say be atralght chain or 
branched and wherein one of the aliphatic aubatltuenta 
contains from about 8 to 18 carbon ato»a and at leeat one 
contains an anionic vater-eolubil icing group, e.g., csrboxy, 
aulfonate, sulfate Exaaplee of compounds falling within 
thia definition *re sodium 3- ( dodecy 1 amino) -propiona t« , 
aodlua 3-(dodecylaaino)propane-l-aulf onate, aodlua 2- 
(dodecylaaino)ethyl aulfote, aodlum 2- (dime thy lan in?) 
octadecanoate, diaodiua 3- (H-cerboxyme thvldodecylamlno) - 
propane-l-eulTonate, diaodiun oc t adccyl-lalnodlaseta ta , 
aodlum l-carboxymethyl^-undecylinidasole , and aodlua 
H^N-bieCZ^y** 0 **'^? 1 ) -2 ""^ ato- 3- dodecoxy propyl amine. 
Sodium u-<dodeeyiaeino)propanc-l-aulf onata ia preferred. 

Zvitterionic Synthetic Detergent. 
ZvlttcrlonJc surfactants can ba broadly deacrlbed 
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c , ^ucccuc >.eoud.r, t.rci.r, . « 

.« ,..t.r-x, —I-. S-.rn.r, ,»..,h..i.- ox t.rti.r, 
ccpoun... «• -clonic -co. 1. cb. ,«t..n.«, 

— . — *~ 3 18 c * rbo ° " to ;• 

.t l-..t on. .Xipb.tic .ub.titu.ut co.t.i.in. « 
• e , . carboxy. .ollon.t., auXf.to. 

v.t«-»ol»« 11,lP{ group, .-8-. c.r*oxy. 

pbo.pb.to. ox pbo.poooo. l*-*X.. •« * « 

,.itt.rlo 0 ic .urx.ct.ot. op.r.bX. hcr.i* .r. decried .. 

!. r.cpound. ccrre.ponUu, Co tb. ..o.rai for.uX. 



follovt: 



0 

• x 



ft „ about . Co .bout X. carbon at,.. ..i coet.l»i». U 
d.,ir.d up to .bout 10 .thyl... oxid. .oi.tie. .nd/or • _ 
El ,c.x,X .oi.tr; i. .!«..«». Poo.phoru. or .„««. 
1B « -ononydxoxj.XxyX cont.iuin, X to 3 carbon .Co..; 

„ x'vn.n i* S. 2 who. 1. * or P; », *• -W— 
„ hy drox y .Xx y X». containing <ro» X to .bout 3 carbon .to..; 
00 Z i. * e.rtoxy. .uXfon.C. .-Xf.t.. pho.pb.t. or 

pbo.pb,o.t. group. — •« — " 

, utf , e ...t. incxud. 3-(«.T,.di«th y X-.-b.x.d.c,X..-o.io)- 
fW .-l-.-l«o««.l 3-( B .M--i..th,X-l,-b.x.d.. y X.«oni.)- 
a . by drox,pr.p...-X-.uX t o..c. S 2 -<K . 5 -di..Cb, X- B -dod.c,X...o» 1 o) 
.c.c.c; 3-<».»" di».cn y l-K-dod.c y X..-o«io)propio..t.: 
' ( , ll . al .etbrl-«-oct.d.c y X...onlo)etb.n.-X — lc«t.; 
3 ( / ? .di..«h,l-T-.od.c y lpho.phoni.)prop.».-X-.uXf.».t.; 
" 2 ($ [..eb y X.S-c.rC-h...e.c y X.uXfo.i.).Cb. B .-X-.uXf.n.c.; 
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10 



20 



3 _ ( »_». thy l-«-dod.e 7 l.ulto»io)propioo.t. ; «- <S—tbyl-S- 
t .tr.d.c 7 l.ul*onio)but 7 r.t.; 3-C...-dl..*h 7 l—« *o-.c«,l- 
.„..i.),rop.«-X— 3-C...-di..th,X-.-2-dl.th.«7- 
h ...d.c,X.-c nio> F rop.n.-X -pho.pb.t.j ..d 3-<8.»--l..th,X- 
S-4-tX7e.ryXaod.eyl.«o«io)r^pi— «• 

Tr.I.rr.d co.p.und. .« thl. cX... iro. . «•— rel.l 

2-hydro-ypr.P"-*— If— f. th. .XhyX 8*.-P V,i.» -ri..a 

t.llov *.ttT 3-(..»--i..th 7 l-»^«.*.C7l — "to) 

, TO p.n.-X-..Xxoo. "» 3-(»...>-di-.thyX-8-t.tr.d..,X...o.i.>prop.no 
X-.ulfo..t.; 3-C— i..th 7 l-«-.ll l7 X..-o.i.)-2. k7 dro, 7 ,r. 7 «.. 

l-.«l«.n.t.. th. ."71 ***** <r °- thk 

ettt of coconut f.tt7 .icohol; 3-(« ..-di..thyX-.d.cyX.~o.4.)- 

a -b 7 -xoK 7 prop.o.-l—l«—^ 4-<n..-dl..thyX-t.tr.d.cyX- 

.„onio)but X—Xtoo.to; *-<,..-di..th 7 l-.-b.».-.c 7 l...o.io) 

b „t.o.-l-»»oo.t.; ,-(P.n-dl..th 7 X-h.x.d.c 7 X.-ooio)b»t 7 r.t.s 

i. («,».di..thyl-«-«f i «» U " o.io)h.x.no.t.i *-(H..-di».thyX- 
■-.ilo. 7 l...o.l.>-»— th 7 lprop...-l-..l««».t.: •»« 

ii. .thyl-"-b«...C7l— o»l«)b.*.no.t«. 
M..o. «or pr.p.rln, n.«7 of th. .urf.ct.nt co.pou.d. 

ol thi. cl... *••««•« *• P * t,B " 2 - 1 "'"*' 

2. 77*. 78.. 2.813.898. 2.620.332 .od 3.329.521 .no; Corn- 

p.t.nt 1.018.42X. 

j. co-pound, having the gontraX for.uX.: 



I 



» 4 - M - * s - « - *, " COO 
*7 



wh.roln 8, I- - CTcXo.Xh 7 X. .ryX. .r.XhjX or 

30 .Ih.ryl .roup coot.inio. Iron 10 to 20 c.rbo. .to-.; M 
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Is a bivalent radical leltctcd from tha group coniiitinj 
of •■lnottrbonyl, c arbonyl aalno , carbonyloxy, mino- 
carbony lamlno , the corresponding thlo groupings and lub- 
etltuted mulno derivatives; ft^ and ft^ ara alkylene groups 
containing from 1 to 12 carbon atona; ft^ ia alkyl or 
hydroxyalkyl containing fron 1 to 10 carbon a teas; ft ^ la 
selected from tha group consisting of groups ft^-M-ft^ , 
and -ft^COOM* wherein ft^ , ftj. ft fi and » 8 ara as defined 
above and He la a monovalent selt-forelng cation, Compoundi 
.0 of tbe type include H ,» -hi s (o ley lamldopropy 1) -V-methyl- 
M-carb ©xymetby lammonlum betalne; II ,H-bis ( etearamldo- 
propyl)-H-»ethyl-N-carboxynethy lsaaonlua betalne; W- 
(a tearmldop ropy l)-a-dlme thy 1 -M -c a rboxymet by 1 ammonium 
betalne; H ,K-b i s (ol ay lamidop ropyl) -*-( 2-hy droxye thy 1)- 
ft-carbexymetby 1 ammonium bstslne; and M-V-bla-(stearaaido- 
p ro pyl)-W-(2-hydroxyethyl)-ll-carboxy»e thy 1 ammonium betalne. 
Zmltterlonlc surfactants of this typa are preparing In 
accordance with methods described in U.S. Patent 3,265,719 
and DAS 1 .018,421. 
2Q 3. Compounds having the general formula: 

*, - CH - (CH 2 ) n - CH - S0» 



quaternary »»»ooio group in vhich mmch group « JX , X J2 
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and 1* mlkyl or bydroxyalkyl group or the groups 

^ v g^ and BL i3 * re conjoined In * heterocyclic ring 
end n is 1 or 2. Examples of suitable ivltterlonlc lur- 
factante of tl»- • type Include the f end 6 htxsdtcyl 
pyridino eulpbobe telnes t the «r and 6 hexadecyl Tf-plcolino 
eulphobetalnes , the y end < tetradecyl pyrldlno aulpho- 
betelnea and tbe hexedecyl t rlmethy lammonlo eulphobetelnea. 
Preparation of ouch svltterlonlc eurfectents le described 
In South African patent application 69/5788, publleheU 

10 March 31. 1971. 

4. Conpounde having the general formula 

*16 

vhereln !• an alkerylee thylene group containing from 

about I to 2* carbon atoni In the alkyl chain; ft^j le 

•elected from the group consisting of 1^ groups and alkyl 

and hy dror.yalkyl group* containing froa 1 to 7 carbon at out; 

20 £ 1* alkyl or bydroxyalkyl containing from 1 to 7 carbon 
16 

atone; R^j 1* alkylene or hy d roxy elky lane containing from 
1 to 7 carbon atone and la eolected from the group 
consisting of sulfonate, carboxy end sulfate. Examples 
of swltterlonlc surfactants of this type Include 3-(M- 
dodecy lb eoayl-* * V-dlme thy lammonlo) propane- 1-eul f one te ; 

4-(N-dodecylbenxyl-H , N-d 1st thy 1 nioni o) but ane-l-s ul f one t a ; 

3- (N-baxadecylbenxyl-K , H-di bi t hy 1 snmonl o) p ropene-l-s ul f onat e ; 

3-(H-dodecylbeosyl-N ,li-dlne thy lammonlo) propionate ; 

*-(N-hexadscy lbeosyl-N ,N-dlae thy 1 aamonlo)buty ra te ; 3-(W- 
30 tet radecy lb eniy 1-W ,M-dl»e thy lammonlo) propone- i-eolf at e ; 

3-(H-dodceylbensyl-ll f ll-dlmethylemmonlo)-2-hydroxypropene- 



- 16 - 
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........... ^ ( K . ai(h .„ a . e , lk . B .,x)— 

.«onic-|b«t 7 r.t.; -od 3-l».r 

ivitt.rlcle .urf.ct.ot. .f thi. t„ 

Hon a.-crlb«d 1« t.s. r.f.t. 

.K„d~ -or theit pr.p-r.tion -r« 

'* , *69 991 Ch«« »* t « Bt 



5 . Cpouud. b.vi.. th. tor.-!.: 

ln , i. e,ci..i^«» « - lk " yl - 

. Ml -roup co»t.i»i»» fro- 8 *• 20 

lkyl e ,clo.l*,l « lk - yl "° 1,t,; 20 

Htie ..cup. co.fi.in. Uo. X to > -roc- .to..; * 21 
.llph.tle group. tTO up. or .11- 

4 % .r. «.cb bydro.eu .to-.. b,droxyl ,ro 

u „ £ .roup, cont.lnms *"» 1 to 

, 1 . (l ^:. I .,».., 1 ■..>•«-»"-"'• , *"' , ' 

..a 1.046.232. , wJ tt.ri«l« 
Of .11 th. ,bov.-d..erlb.« typ- • 

30 .url.ct.nt.. P ... ... ,„.HI..t^- 

W ..lk7l— o.lo)-prop.n. 1 •« 
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CO.POUO-. th. .1*71 .»-P — 1B 

,. (ll .. t h y l--b«.-.c,l...-»io)-l-^-r.„PT.P.—l—"»."» 
3. ( i.aoa.c,Xb.n.7l-».«-"-^ 1 — ~i.J-f~M— 

( ,.aoa..,ib.»7i-».»-«-^ 1 — io)...»t.; 3-(.-*.-.c7l- 
>...,»-.«-.— > 7l.«o.io)pxopio».«. S *.(-.a.Cl*...7l ..- 



ACttttt. 

lulldT Salf 



Th . a.t.xg.nt co.po.itioo. of tb. i..t..t inv..tion 

a.t.xg.nt boil-* ..It. 1- tb. pr...nt co.po.itioo. th... 
v . t .X-.oX«bX. .l*.lin. VuiXa.r ..Xt. ..x~ -.*-«.»- »■ 
wf t h. X.unax, .oX. ti o n i. ... of fxo. ..... 7 to .boot 

W P x.f«.bX, .boot . to .boot XX. 7oxth.x-.x.. tb... 

> ttl xa.x ..it. <» b < le °* the 

...,.U co.po.itioo. ..biX. .t tb. -a- .i- — « 
,.,.l..l.t. .oiX ,.X....o fxo. tb. .oxf.e. of tb. f.bxie. 
, „a px.v.ot it. x.a.po.itio. oo tb. f.bxie .oxf.e.,. S.x- 

P xi.io.X„ ."—« h th * bUl "" •* lt * t0 

, u . P .o- cX., -oiX. of tb. cooXinit. ... 17P- ... 

prlt . ttt tb.ir x.a.po.ition oo f.bxie.. the, ao o.t to 
lB t.xf.x. vitb tb. a.po.itioo oo f.bxic .oxf.e.. of tb. 
...ctit.-t, P . cl.7 .oft.o.x. o..a h.x.io. Poxth.xoox.. tb... 
po X,.oiooic buiXa.x ..it. b.v. b..o foooa to ..... tb. ...etit.- 
tJ? . .1.,. Pr....t in tb. .x.ouX.x -.t.x..ot fox.oX.ti... of 

th . i»v..ti.« to b. x.eail, ... n-o« 17 *!.»«••« 

lhr .o.-.oo, tb. l......*M — ' " 

30 ..iftion. Tb. bo.o..o.it P of tb. CX., ai.p.x.ic. i. 

ne c....x, fox tb. .X., to f-oetio. .ffetiv.X, . f-Vxic 
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softener, while the rea^y diepereeb ility *llove granular 
detergent coapoiltlom to be formulated. 

Suitable detergent builder ealta uaeful herein can 
be of the poly-*elent Inorganic and polyvalent organic typti, 
or sUturtf thereof. Non-1 imi ting txaaplti of aultable water* 
soluble, Inorganic alkaline detergent builder ealta inclnda the 
alkali metal carbonates, boratca, phoaphates, polyphoephat ea , 
tripolyphoephatea, bi carbonate a , end sulfates. Specific 
examples o! euch aalta include the aodlum and potaaalum tetra- 
borates, perboratoe, bicarbonatea . carbomatea, tripoiyphoe- 
pbatee, ox tbopbo aphat ea and hexametaphoephatce . 

£*a*plea of aultable organic alkaline detergeacy 
builder aalta are : (1) vat « r-aol uble amino poly acet at ea , 
e.g., sodium and potaaalum e thy 1 enedl amine t etraacetatea , 
nitrilotriecetatea and W-<2-bydroxyethyl)nitrilodiacetatee ; 
(2) vater-eoluble ealta of phytic acid, e.g., sodium and 
potaaalum phytatea; (3) wet er-eol uble polypho ephonat ea , 
iucluding, eodium, potaaalum and lithium aalta or ethana-1- 
hy droxy-1 , 1- diphoa phooi c acid; aodlum, potaaalum and lithium 
aalta of me thy 1 enediphoaphonic acid and the like. 

Additional organic builder salts uaeful herein 
include the pol y ca rboxyl a te materials described in U.S. Patent 
2,264,103, including th* va t e r-eoluble alkali metal ealta of 
mellitic acid. The water-soluble salts of poly c arboxylat e 
polymare and copolymere eucb aa are deecrlbed la U.S. Patent 
3,306,067, ere aleo aultable herein. It le to be underatood 
that while the alkali metal salts of the foregoing inorganic 
and orgenic polyvalent anionic builder salts are preferred 
for uje herein from an economic standpoint, the ammonium, 
alkanol •■eonlum , e.g., t r 1 e t hano 1 a mmo n lum , d 1 a t b ano lamaoel urn , 
and the like, w a t a r- a o lub 1 e aalta of any of the foregoing 
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Hlxtur.. of org.oie .nd/or inorganic bulld.r. ca» 
b . u ..d herein- 0„. .uch .ixt.,. of bulld.r. t. di.clo..d in 

P.te.t 735,038, ..«.. • t.rn.ry .lxtur. of .odlu. 
tripclypho.pb.te. tri.odiu. oitrilotrl.c.t.t. o.d tri.odic. 

.tb.o.-l-^'y«'« >,t y- 1 • x - dipho • phon • t •• 

While eoy of tb. foregoing .lk.lln. poly-.nioolc 
builder ..t.rltl* .r. ub.ful h.r.in, .odiu. tripolypbo.pbat. . 
.odiu. .itrilotri.c.t.te. .odi». ..lllt.t.. .odl.. eltx.t. 
.«d .odlu- c.rbon.t. .r. pr.f.rr.d h.r.in for thl. bulld.r 
„... Sodluo tripolypbo.pb.t. 1. ..p.cl.lly pr.f.rr.d b.r.ln 
„ « bulld.r both by virtu, of It. d.t.rg.ney bulld.r activity 
. B d It. ability to bo.og.n.ou.ly .nd quickly dl.p.r.. tb. 
...ctlt. cloy* throughout tb. aqueou. l.uodry -edi. wltbo.t 
interfering with cl.y d.po.itlon on th. fabric .urf.c 
Sodlu. tripolypbo.pb.t. 1. .l.o ..p.cl.lly eft.ctiv. for 
.u.p.ndin, 111"- .nd k.ollnlt. cl.y .oil. .»d r.t.rdln, 
their r.d.po.ltloo on th. f.brlc .urf.c. 

Tn « d.t.rgent builder, .r. ua.d .t concentration, of 
fro. about 101 to about 60X. pr.f.r.bly 20Z to 501. by 
v.lgbt of tb. d.tcrg.nt co.po.ltion. of thl. inaction. 

Cl.T Co.oound. 
Tb. third ...catl.l co.poo.nt of th. pr.a.nt co.po- 
.ltion. con.l.t. of partlcul.r ...ctlt. cl.y ..t.riel. to 
provid. f.brlc .of't.nlng concurr.ntly with f.brlc cleeo.lng. 
Th... —ctlt. cl.y. .r. pr.e.nt In th. det.rg.nt co.po.ltion. 
.t l.v.l. trom .bout IX to about 30*. pr.fer.bly fro. 3X to 
1SX by v.lgbt. of the tot.l co.po.itiono. 

Tbo clay .ln.rala u.eo to provide th. .oft. .log 
,0 prop.rtl.. *"- l3nt co»po.itlon. en b. d..crib.d .. 

..p.nd.bl.. tb.-.e-l.ycr cl.y,. 1.-.. al-.ino-a ill cat .. a.d 



- 20 - 
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„.,o..lu. .ilict... b.vin. .n ion ..eh.*., c.p.clt, of .t 

X...C 50 .../100 of cl.y. Th. t.r. .xp.od.bl.- - 

t o —crib. cl.y. r.l.t.. to tb. .bility of tb. 1.,— cl.y 
Itiuct „. to b. .voil... or ..pcd.d. o. c.t.ct vltb v.t.t. 
Th . tbr.-l.T.r ..P«c.bl. cl.y. — K.r.lo .r. tbo.. 
..t.ri.l. cl...ifi.o g.oloslclly —ctlt... 

Tb.r. .r. two dl.tloct el..— of ...etlt.-t,p. 
el . 7 „ i» tb. fir.t. .lu-lnu. o,id. 1. PT....t 1. tb. .met. 
cry.t.l l.ttic.; i. tb. ..cod cl... of ...ctl,... « 

,.„.r.l t.r-uL. tb "l^Vs 1 ! 101 ^ 
. n d Mg 3 (Sl 2 0 5 ) 2 (OH) 2 . for tb. .lu.i.u. cd ......1.- o, 

ty p. cl.y. r..p.ctl..lT. " 1. to b. »c.,.U.d tb.t tb. 
*.»,. of tb, v.t.r of hydr.tlon 1, tb. .bov. for..l.. c.u 
,. ry .it* tb. pxoc.l-. to vbich tb. cl.y b.. b..« .-bj.ct.d. 
Thl . t . 1...C.X1.1 to tb. •! tb. ...ctlt. cl.y. i. tb. 

„...nt l.—tlo. 1. tb.t tb. ..P.nd.bl. cb.r.ct.ri.tic. of 
tYm hy dr.t.d cl.y. .« dict.t.d b, tb. .illc.t. l.ttic. 

F u r th.r»or e , -to- .ub.tlt-tion by iron ..1 - 

... occur vltbi. tb. cry.t.l l.ttic. of tb. ...ctit... 
VB 11. .-"I c.tioo. .ucb .. .«♦. C— . " - B+ ' b * 

eo . p r....t i. tb. vt.r of hydr.tio. to yrovid. .l.ctric.l 
B .„tt.lity l~.pt .. -ot.d b.r.i..ft.r. «cb c.tioo ..b- 

. tlt «tio.. .r. i...t.ri.l t. tb i tb. cl.,. b.r.i. 

. lB c. tb. d..ir.bl. Pby.ic.1 prop.rtl.. of tb. cl.y. «. 
.ob.t.ntl.lly .lt.r.d th.r.by. 

Tb. tbr..-l.y.r. .xp.nd.bl. .l»...o-.ilict 

fttl b.r.i. .r. f-rtb.r ch.r.cc.r led by . dioct.b.dr.l 
cry . t ., l.ttic. vbil. tb. ..p..d.bl. tbr..-l.,- ......l- 

D .lllc.t.. b.vc . trloct.b.dr.l cr,.t.l l.ttic. 

A. noted hor.l.-hovc. lb. « ».y« c.ployed 1. tb. 



co ;t 7-. ...... ... - — « - — - 

■ • 

:..«„.. — »»-"'• — *■ - 

tvtc tlt« clay (»•) i WB 4 o» ^ 

. „ ......... «••"••• 

— 

rr. - »» - - rrr 

— t°~ 

r. .... .. - - «--» • - " *t." 

«f th. el»*. vhlete, i» turn. i» 
of th# cl.y. tl.. =b.rg. of th. ex«7. 

, 4 v. Tb. ion c.p.clty of el.f 

. ..... . .../•» '» * * " 

z «»• «- i - •' ••••*", 

......... .. »• *' ,h 
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clay*, with their relatively 1 exchange capacitlee. aro 
«ot uaaful in the instant composition* . Indsed, auch illitm 
and haolioits clay* conitituti a major coipoitat of clay icili 
and, noted above, ara removed fro. fabric eurfacea by means 

of thm instant c onpo ai t ione . However, •••ctltts, auch aa 
oontronite, having an ion exchange capacity of approximately 
50 meg/100 t-t ••pouit*. which ha a an ion sxchsng* capacity 
of around 70 nag/100 g.. and nontmorl lloni te. which haa an ion 
oxchenge capacity graatar than 70 nag/100 g.. b.tt been found 
to ba uaaful in tha instant composition* in that they ara 
dapoaitad on tha fabrica to provide tha daaired aoftening 
b.nefite. Accordingly, clay minarala uaaful herein can ba 
characterlaed aa expandable, three-layer amectl ta-typa clay, 
having an ion exchange capacity of at leaat about 30 meg/ICO g. 

While not intending to ba limited by theory, it 
appears that tha advaotageoue aoftening (and potentially dye 
scavenging, etc.) benefita cf tha inatant compoaitiona arm 
ascribable to the physical ch*racteriatica and icn exchange 
proportie. of the clays used therein. Th*t la to aay, expmri- 
mdota have shown that non-expandable clays such aa tha kaollnite. 
and tb* illitea. which are both claaaaa of claya having Ion 
•xchanga capacities below 30 meg/100 g.. do not provide tha 
beneficial aapacts of th* claya employed in the inatant 
compoaitiona. Furthermore, the unique physical and electro- 
chemical propertiea of the mnectits claya apparently cause 
their interaction with, and dlaparaion by. the poly-amionlc 
builder aslta uaad in the Inatant compositions. Thu*. it 
has now been found that, rather than agglomerating to Iota 
viacoua gals when contacted by water, the emectlte clays used 
bsrsln can ba sdded to aqueous laundry baths In granular 
compoaitiona containing poly-anionic detargmncy buildera of 
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the typo diacloend herein to yield hoio|tnto« ( ntable clay 
luiptniiooi. The problem, ©f telling nod tuloMTitlM ueualiy 
6i»counttrt4 vhtn iMctlt. claya are ***** to Mnto«i nedln 
in solid for* art alleviated by the preaence of tha builder. 
Apparently, tha negative electrical chargea oa tha builder 
anions mfti to rc.ulu tba clay particles, thereby providing 
tha daalrad homogeoeoue clay dlepereion and preventing 
agglomeration. Whatever tba ititon for tha advintiMioai 
co-action of tha dctergeacy buildar and omectite clay, uaed 
hi rain, tba combination of the poly-anionic datargency builder* 
with tha expandable, tbree-leyer, dioctehedral alunino-eil lea ton 
and expandable, three-layer, trioc tabadral maeneolum slllcatt* 
proTld^a a »eana whereby oach eacctlte elaya can ba added to 
a •urfactant-contalnlni madia in aolid form to provide tha 
hcacgeneoue clay diapereion required for affactiva fabric 
aof toning- 

Tha aaactlta claya uaad in tha conpoeltlona haraln 
are all coaaiarcially available. Such claya Include, for 
example, mon tmorilloni t e , volchoo ekoi te , noutronite, hectorite, 
•aponlte and aauconltA. Tha claya herein are available under 
varioua trademarke. for esanple, Thixogel #1* and Gelwhlte 
01* froai Georgia Kaolin Co., Elisabeth, Han Jeracy; Volclav 
BC* and Volclay #325*,frou Aaerlcan Colloid Co., Skokie, 
Illinoia; Hack Killa Bentenite BH4S0*, fron International 
Mintrnln and Cbanicala; and Veagun »ro* and Veeeun , f roa 
*.T. Venderbilt. It la to be recognized that euch aaactlta- 
type ninerale obtained under the foreeoing tradanarks can 
coaprlaa alxturta of tha varloua dlacraat mineral entitlea. 
Such mixtures of the eaectlta ninerale ara .citable for aaa 
herein. 

While any of the Miec t 1 te- t y pa claya having a cation 
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•xchange capacit, of *t leaet .bout 30 neg/100 g. arc ueeful 

herein, certain clays are preferred. »or axaanl*. C.lvhitc 

C? !• • » extrenely white fora of aeactite clay and is there- 

foro preferrod vhen for*ulatin* vhite granular detergent 

compoeitioee. Volclay BC t vhlch 1. a snec <.i t e-type clay 

• lo-ral containing at least 3X of iron (expressed aa r* 2 *J 

in the -.ryatal lattice, and which has a vary high loo txchime 

capacity, la ona of th« noat efficient and effective ciata 

for uaa la laundry coapoeitions and la preferred froa the 

■ tandpolit of ?rqduet performance. On the other hand, certain 

ficieotly contaminated by otnar silicate ailnerala that their 
Ion exchange capacity falls below the requi.lt. ran*,e. an.l 
such claya are of no use in tha lnatant coepeei tiona . 

Appropriate clay vlnerala for uaa herein can be 
aelacted by virtue of the fact that ■aactltci exhibit a true 
x-ray diffraction pattern. This char ac tar 1 a tic pattern, 
taken in coabination with exchange capacity eeaeur eeent s 
perforned in the «annir noted above, provldea a baale 'or 
•electing particular ■■ectitt-typt minerals for uat in the 
granular detergent conpositions dlacloaad herein. 

Optional Cooponenta 
Tha datsrgent conpoeitione dlacloaed herein can 
contain other materials cowaonly used in such coapoaitiona. 
y OT exaaple, various loil-iu apand ing agente auch as carboxv- 
methylcelluloae , corrosion inhibitors, dyea, 'lllera aych mm 
sodium sulfate and allies, optical brlghteners, suda boosters, 
suda depreaaanta, geralcldea. an t i - t arn 1 sh in t agente, pF. 
sdjustlag sgants auch an eodiuai alllcate. enzymes, end the 
like. w.ll-Unown in the art for uaa la detergent coapos 1 1 i ona , 
can also ba employed herein. Bound vater can also be prcaent 
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In esid d*ttrg«nt compositions. 

Tbo clay-containini detergent co.poiltloui of this 
invsntion arm in granular forn. Tho compositions con bo 
r r«psred by «i»ply admixing tho appropriate iogrediente in 
dry for.- Tbo compositions in then added to water to 
provide a l.undering liquor containini tho inetant co-pc.itii 
to tbo extent of fro. about 0,021 to about 21 by weight. 
Soiled fabrics srs sdded to tbo leundering liquor end cleanse* 
In tbo usual nannar. Tho affsctiv. i.oont of tbo dctergont 
co.positioot to bo uood will depend to on eatent on tho wrieht 
of clothes being leundsred and their degree of soiling. 
Aqueous laundering both, confining .oid co.po.itione provide 
•d.quate cleaning .nd softening bonofit. with .oilod f.brics, 
ospeclslly cotton and cotton/polyester blond.. Tbo suspend.* 
cloy msterial founJ in tho loundoring liquor also eervee to 
adsorb fugitivo dyo in solution, thsr.by reduciu* or inhibitin* 

dye transfer. 

Tbo granulsr built detergent compositions and tho 
fabric laundoring and softening process of tbo iustsnt Invention 
arc illustrated by tho following examples. Denized cotton 
tarry washcloths wars washed lin squeous solutions bsving dis- 
solved therein vsrious clay-containing built granular deter.ent 
compositions of ths instant invention. Softness of tbo terTy 
swatches so washed wss compared with the softness of terry 
swatches wsshsd in sn eqwivelent concentration of tho tame built 
gxsoular dstergent without the cloy, ss well aa with tbo soft- 
ness of terry swatches washed in this ssmo no-clsy detsrssat 
solution followed by rinsing in wotsr confining a commercially 
availsbls fsbric softsnsr. Downy. Connositicu snd solution 
concentrations ore described in Toblr 1 below. 
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§ Th. t.rry .w.tch.. wr. v..h_J for 10 .inut.. in - 
•iaiatur. .git.tor confining two g.llon. of v..hing llquor 
•t 120T. and 7 gr/g.l. .rtifici.l harcn.... Th# . w .tch.. 
co-pri.ad 4% by w.i,ht of th. v..hin, l lq W. Aft.r vAlng, 
th. .watch.. v.r. .pun dry and rin.ad with two g.llon. of 
vat.r at 120T. and 7 gr.in./g.llon artificial h.rdn.... 
Sw.tch.. wars than dri.d in a conventional '.l.ctric dryar. 

Aft.r M ».r»l tr.at-nt cycl... th. t.at and control 
.watch., w.r. 9 r.d.d tactil.ly tor .oftn.a. by a p.n".l of thr., 
fiva judg.. making p .ir.d co»pari.on. of al X .v»tch... crad.r, 
aasign.d an intag.r grid, of from 0 to 4 on a ll n .» r .cal. to 
th. .oft.r tr«t«nt of ..ch F air.*...i g „i n9 th. M gb.r gr . d .. 
to corr.aponding l.rg.r diffaranc. in .o'm.u. 
Th. data obt.in.d wr. .n.lyz.d .tati.ticaily to obtain maan 
aoftn.aa gr.d., (p.n.1 .cor. unit.) for a.ch tre.tment «nd a 
.t.ti.tical ..ti»at. of th. l.a.t .ignif leant diff.r.nc. U.SD) 
at th. 95* c'onfid.nc. l.v.l. B ..ult. of th. .oft.ning t.,t. 
»pp«ar in T*bl# x. 
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TABLE 1 



Component - Wt. % 



Anionic Surfactant* 



Sodium tri poly- 
phosphate 



16.8 



Sodium Silicate 



Sodium Sulfate 



32.9 



5.9 



19.6 



(Miscellaneous minorii 



0 



Gelvhite CP** 



Volclay BC*** 



Moisture 



Solution Concen- 
tration (wt . %; 

of Composition 



Solution pH 



Rinse 



Number of Cycles 



, 4.1 



10.0 



0.104 



9.5 



Water 



Mean Softness Grad 
(Panel Score Units 



Least Significant 
Difference (LSD) 



0.8 



16.8 



32.9 



5.9 



29, 



4.1 



0.104 



16.8 



on Mfti 



15. a 8.4 



32.9 



5.9 



29.6 



4.1 



11.8 



45.0 24.7 49.5 



5.37 2.9 



5.9 



12.8 1 7.0 I 14.1 



2.8 1.6 



3.1 



9.1 50.0 



Balance 



0.104 



9.2 



Water 



-2.1 



9.2 



Downy 
(0.07 
wt.) 



0.2 



0.9 



0.11 1 0.20 0.104 



9.3 



9.3| 9.2 



Wateri Water (Water 



-0.5 1.7 



-2.6 



1.0 



*• A mixture in a 1.22 si wt. ratio of sodium tallow alkyl 
sulfate and sodium linear alkyl benzene sulfonate wherein 
the alkyl chain of the sulfonate averages 11.8 carbon 
atoms in length. 

*• A commsrically-available sodium montmorillonite clay 

having an ion-exchange capacity of about 100 meq./lOO g. 

*•* A commercially-available sodium montmorillonite clay 

having an ion-exchange capacity of about 85-100 meq./lOO g 
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It can be eeeo fron Table 1 that ComoiUIoki 1, 
4 mod 5 of inetant invention provide .oit.oi.t benefit, 

.up.rior to built determent fornul.tion. =ont.inl»* no el.v 
.ofteni-g agent, .nd .oftenlng benefit, conp.r.bl. to tbo.. 
obt.in.d with • co...rci.l f.bric .oft.oln. rine. .dditive. 

Conpo.ition. 1. * end 5 of the in. tent invention 
.l.o provide excellent cleaning end detergeacy when ..ployed 
in w..hing eolution. .t the .p.cified concentration.. 

Sub.t.nti.lly .imil.r deter»cney .nd softening 
re.ult. .ro obt.ined when the .nionlc .urf.et.nt mixture in 
Conpo.ition 1, * or 5 (T.ble 1) i. replace* with .n equivalent 
..cunt of. 2-.cetoxy-trid«c.ne-l-.ulfonic .eld; .odiun nethvl- 
o-.ulfop.l-lt.te; .odiun p-». thoxyoc t .d«c,l-.»l f on. te ; .odiu, 
coconut .lbyl ethylene glycol etb.r .ulfon.t. or the .odiun 
,.lt of the .ulfurlc .cid e.tcr of the re.ction product of 
one nolo ef tallow fatty alcohol .nd three nole. of ethvlen. 
oxide . 

Substantially Mmilar «etti|t«BC t and .oftenine .re 
obt.in.d when the anionic .urfact.nt -ixture in Co-no. ttion 
20 1, 4 or 5 (Table I) i. replaced with «n equivalent nnount o» 
3(ll,H-din.tbyl-W-elkylBnn«onio)-propane-l-eulfonat« or 
dl . etnyl _ l |.«lkyl.nnonio)-2-hydroxypror.ne-l-sulfonate wherein 
in both co.pound. the «lUyl group average. 14. g carbon atone 
in length; 3 <K , N-din. thy 1-N-hexad.cy 1 amnouio) -propane-1- 
rvlfon.t.; 3(M,N-din.thyl-K-h«x-decyl.«.«onio)-2-hydrox T - 
propane-l-»ulfonat.; 3-(n-dodccylben*yl-*.W-di«ethyl.n.onic) 
-prop.n.-l-»ulfon-t.; (N-dod.cy lb en tyl -H .K-dl-e thy l..no«lo> 
acet.t.; 3-(W-dod.cylb.ncyl-n.»l-de..thyl.n»onio)pTopion»te: 
t .(N-dodecylbcnxyl-h-,n-denethyl.-nonio)h.«ano.t.; <M,H- 
30 dl4 » tn ,l-H-h.».decyla«nonlo)-.c«t.te. or aodlu. 3-(dod— 
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Substantially alallar detergoacy aad aoftenln* 
are obtained vhan tha eodlun tripolyphoephate builder In 
Co-poeition 1. * or 3 (Table I) la raplacad with an 
equivalent amount of eodiun nitrilotriacetate , eodiun 
nellltate, lodlut citrata or aodlua carbonate. 

Subitantlally sinilsr detergency and softening 
ara obtained when tha clay tofttnlng agent in Conpoaltlona 
1, 4 or 5 (Table I) ia raplacad with an equivelent e.ount 
of tolcbooikoltt. oontronite. hectrite or oauconte all 
such claya having an ion-exchange capacity graatar than 50 
nag./lOO g. 

In addition to tha unexpected fabric eoftentng 
banaf itawtich tha built laundry datargaot compositions of 
thia invantion provide, thara ara othar advantages which 
thia invantion nakea poa»ible. Tor inetance, dye-trans'er 
inhibition noted above is a significant advantage not 
connonly shared by ordinary fabric aoftenln* ccopoa i t lona . 

Moreover, the particular claaa of claya deacribed 
herein which are depoaited on tha fabrica provide a soil- 
releaee benefit- The claya are adsorbed by tha fabrica being 
washed providing an improved eoll-releaae sorface. The 
benefit from thie treatment ia that during aubeequent washings, 
stains and soils are nore eaolly removed fros the fabrica 
as coshered to a fabric which has not previoualy been exposed 
to a treatment by the clay-containing conpoaltlona of thia 
Invention. Still further, all of theae benefita arc enjoyed 
without iapsirini ths we ter-abeorben t qualities ©f the 
treated fabric. Thia la In narked cootraat with ordinarv 
quaternary snnonlum fabric aoftenera which mey tend to 
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t- OT TMX INVENT 10M 1* WHICH All UCLVS1VI 
""vSlcll A "JtA»» A1B D1H«D AS 70LL0.5, 

t> A |tm l.t, built l.undry dot.rg.at co.po.itio. 
co.prl.l»S< 

<.) frou .bout JX to .bout SOX by v.igbt of • 

aon— o.p .yotb.tle d.t.rg..t co.p.»»d ..l.ct.d 
fro. th. .roup coo. i. ting of .uioulc .y.tb.tic 
d.t.rg.nta, 

..pbolytic .ynth.tic d.tcrg.ot.. .witt.riooic 
.yotb.tic d.t.rg.ot. o«d .ixtur.. tb.t.of; 
(b) fro. .bout 10X to .bout COX by wight of .» 

org.uic or iuorg.nic d.t.rg.ot build.r ..It; .»d 
(e) fro. .bout IX to .bout SOX by wight of o 

...ctlf-typ. cl.y .oft.ulng .g.»t b.vi.g « io« 
..ch.og. c.p.city of .t l...t .bout 30 ..g/100 g. 
..Id co.pp.itlon providiu, . .olutio. P H of fro. .bout 7 
to .boct 12 -b.n dl..ol«d 1. v.t.r .t . concwtr.tioo of 

.bout 0.12X by w.ight. 

2 . a co.po.itio* in .ccord.nee with Cl.i. 1 

( .) vh.r.in the .ynth.tic d.t.rg.ut co-pouod 1. .» 

.niooic .yoth.tie d.t.rg.ot .nd 1. pr.w.t to th 
.xt.ot of fro. .bout 3X to .bout 20X by v.ight; 
(b ) vh.r.i- th. build.r ..It i. ..l.ct.d for. th. 
gre up cou.i.tiog of .lh.li ..t.l c.rboo.t... 
.Ik.li ..fl bor.t... .lh.li ..t.l pho.pb.t... 
.Ik.li ..t.l pelypho.pb.t... .Ih.li —t.l 
t,ipolypho.ph.t... -lh.li -fl bic.rboo.t... 



v.t.r-. olubl. ..It. of phytic 



ploy. c.t. t.i 
.cid. .od v.t.r-.olubl. P olypbo.pbo..t.. ..d 
i. pr...-t to th. .»t.»t of fro. .bout 20X to 
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.bout SOX b 7 v.itkt; .od ^ 

( c > wh.r.U th. ...ctit.-t,p. cX.r .oft..i.t M«« 

i. ..l.ct.d fro. tb. «..«, co.ii.ti.. of dioct.- 
b.dr.X .xp.oa.bl. tbr..-X.,.r .lu.i.o-.ilic.t.. 
,„d trioct.b.dr.i ..p.-d.bi. tbr«.-l.».« 

lu. .iXic.t.. «d ». pr...ot to tb. 
„t.ot of fro. .bout 5X v.i.Ht *• 151 
by v« lgbt . 

3. X co.po.itioo i- .ccoxd.oc. with Cl.i. * wb.rci. 
t b. ...ctit. ex., .oft.oio. i- .^.c-d fx.- tb. .tou P 

con .l.ti». of .ont.orillo-t... voXeboo.Wt.. . -ootto.it... 
h.ctorite. —d ..ueonit... 

4. A co-po.itio- io .ecord.oc. vltb Ci.l- 3 
„b.r.i* tb. .-i6nl« .urf.ct.-t i. . v.t.r-.oXu.l. ..It 
of or..oic .uXfuric r..ctio- product eo.t.i-io. « 

.oi.t, .-l.ct.d fro- tb. .roup coo.i.t.n. of .-Xfucic .c.d 



981141 



5« A composition In accordance with Claim 4 
vbereln tha anionic eurfsctaot la aelected from tha group 
conalatlnf of eodlum llnaar alkyl baasana eulfooete wberoia 
tba alkyl chain averagaa Iron about 10 to la carbon atoai 
la langth, aodiun tallow alkyl eulfate; 2-aea toay-tr ldecane-1- 
eulfonic acid; aodlun nethy l-o.-aulf opalmita t a; eodlum 
f,-»etboxyect*decyleulf onate; aodlun coconut alkyl ethylene 
glycol atbar eulfonata; tba eodlum aalt of tba aulfurlc acid 
•star of tha reaction product of ona nolo of tallov fatty 
alchol and thraa noloa of atbylana o*ide; and ulxtureo tharaof. 

g. A conpoaltlon In accordance vita Claim 5 
wherein tha bulldar aalt la aalactad fron tha group conalatlng 
of aodlun nripolyphoepbate, sodium nitrilotrieeetate, aodlun 
■militate, aodium cltrata and aodlum carbonate. 

7. A coapoeitiou in accordance Kith Clain 6 vharaln 
tha emectite-type clay aoftanlog agant ia montmor lllonl ta . 

6. A conpoaltlon in accordance vith Claim 7 wherein 
tba emactits-«Tpo cl*y aoftening agan< la • sodium 
ttontmorillonite clay having an ion-eacb*nge capacity of about 

100 meg/100 §• 

o. A cc .poeition in accordenca with Claim 7 wherein 
tba emectite-type clay softening agant ia a aodlun 
ncntmorillonite clay having an ion-e*cbange capacity of 83-100 
mag/100 g. 
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10. A graaolar, built laundry datargaut eo« F oiltloB * 
couprlalng: 

(a) froi about 3X to about 20X of a ulxtura, la a 
1.22H walght ratio, of sodlun tallow alk 7 l 
aulfata and aodlua llaaar alkyl bausaun s^lfoaats 
vharalo tha alkyl cbalm of tha aulfooata 

about 12 carboa a tea a la langth; 

(b) froa about 20X to about 30X of a sodium 
trlpolyphosphata buildar salt; and 

(c) froa about 3X to about 13X of a aodlua 
nootaorlllonl ta clay aoftaalag agaat having 

on loo-aachanga capacity of about 100 nog/100 g. 

11. A procoaa for tbo alaultaaaoua lauadarlag and 
aoftaaJug of fabrics conprlalng contacting aald fabrics with 
an aquaoua nadlun containing fron about 0.02X by valght to * 
about 2X by valght of a conpoaltlon In accordaoca with Claln 1. 



